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390 Intelligence and Miscellaneous Aq'tides. 
produces the magnetization. I t  is clear that the effect observed is 
in part due to the action of the glass plate. 
To allow for this latter action the bismuth may be removed from 
a small portion of the glass plate, and placing the analyzer at the 
other end of the apparatus we may examine the transmitted ray. 
I t  is found that the plane of polarization of the light w ich has 
passed through the glass turns through 24 r when the direction of 
the current is changed ; the rotation, as is known, is in the direction 
of the current. But in the first experiment the glass plate, having 
been twice traversed by light, should have produced a rotation of 
48~; observation gave 30q We should conclude from this that 
bismuth has turned ~he plane of polarization through 18 ~ in the 
opposite direction of the current which excites the electromagnet. 
We may compare this result with the effect produced by a steel 
mirror placed under the same conditions; experiment shows a 
ro~ation of 22 r in the opposite direction of the current which excites 
the electromagnet. 
I f  we cover again the steel mirror of the plate which carried 
the bismuth mirror, we observe a rotation of 28' in the direction of 
the current, from which we may conclude that we shall have the 
special effect of the glass plate by adding to this rotation that pro- 
duced directly by the steel, which gives for the effect of the plate 
50' instead of 48', the number found above; the verification is 
therefore satisfactory. Experiments at present being made have 
shown me that the electrical resistance of bismuth increases when 
it is placed in a magnetic field.--Journal de Physique, August 1884. 
ON THE DISTANCE OF THE POLES OF MAGNETS. 
BY W. ttALLOCK AND F. KOIILRAUSCH. 
Most measurements of bar-magnets, of terrestrial magnetism, 
and galvanism, in so far as the distribution of the magnetism in a 
bar comes into account, may be arranged in such a way that, for 
ordinary purposes, we need go no further than for the knowledge 
of the position of the "poles." By this we understand here those 
points in which, in actions at a distance, we may assume the free 
magnetism, provided that the fourth power of the ratio of the length 
of the magnet to the distance from the magnet vanishes in compa- 
rison with unity. Ordinary long magnets have this property. 
The distance of these poles from each other usually occur in 
corrections, which are sufficiently near if the polar distance is 
known to within a few percents. The question how far this is 
given by the form of the magnet plays an important part in elec- 
trical and magnetic measurements, for it influences theh" simplicity 
and, under some circumstances, even their accuracy. 
One of us some time ago had endeavoured, by measurements 
with the tangent-galvanometer made in the Physical Institute in 
GSttingen, to determine the distance of the poles, and in connexion 
with these experiments had caused M. Schneebeli* to make some 
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observations on bars and on needles by this method and by the 
method of deflections. The results of these xperiments exhibited 
a suprising agreement among the various magnets, although the 
number of experiments was not so great as to exclude an accident. 
We have therefore made a larger series of experiments of this 
kind, the provisional results of which are here given. 
In these experiments we used :- -  
(1) The deflection of a short needle by the magnet to be examined 
in the ordinary way. 
(2) The simultaneous action of the magnet on two magnetome- 
ters, between which the bar was placed, from two different positions. 
This process is one of great accuracy, since the alterations in tem- 
perature of the bar are without influence, and since the variations 
in the vertical component of the earth's magnetism completely, and 
the horizontal at any rate partially, disappear. 
(3) The simultaneous action of currents in concentric ircles of 
different diameters on the needle to be investigated. If the dia- 
meter of the coils is inversely as their number in each case, this 
method may be made in a form which even exceeds in simplicity 
and accuracy the preceding; and is quite independent of external 
disturbance. 
The factor with which the external ength of the magnet must 
be multiplied in order to obtain the distance of the poles, that is 
to say the ratio of the ideal or reduced to the actual length, may 
be briefly called the modulus of the polar distance, and may be 
denoted in the following by k. 
Fourteen magnets were used, some of them in-~arions conditions 
of hardness. Where nothing else is said, they are cylinders mag- 
netized in the direction of the axis. 
1. Six recently prepared small round bars of the hardness of glass, 
50 eenthn, in length, 40 centim, in thickness, and 5 grammes in 
weight, some magnetized to saturation, and some intentionally only 
partially magnetized, so that the specific magnetism was between 6 
and 24 C. G. units for 1 gramme of steel, gave the modulus 
k=0-82 to 0"86. 
(After tempering in the lead-bath, the numbers increased, in 
some cases partly to 0"90.) 
2. Two larger, externally equal magnets, which had long been in 
use, and had been frequently magnetized, 786 grammes in weight, 
dimensions 44 X 2"3 X 1"0 eentim., and wi~h the spedfie magnetism 
39, gave the values 
k=0"82 and 0"83. 
3. A hard hollow cylinder, 15 centim, long, of 1"6 centim, ex- 
ternal diameter, weighing 109 grammes, and with the specific mag- 
netism 32, and which had been treated by StrouhM's method, having 
been boiled during 30 hours ince magnetizing, gave 
k = 0"85. 
4. k hard, massive steel cylinder recently hardened and mag- 



























392 TnteUigence and Miscellaneous Articles. 
magnetism 26, had 
k=0"81. 
5. Finally, two bars of the same hard steel, 1"03 centim, thick, 
30 and 20 centim, in length, and weighing 200 and 133 grammes 
respectively, the corresponding magnetizations being 42 and 28, 
gave 
k=0"82. 
If we compare with these twelve bars, which together gave 
numbers between 0"81 and 0"86, the values previously found by 
Schneebeli for two bars, 0"8~ and 0"86, together with the numbers 
observed by me for two magnetic needles, and, iinally, the values 
recently given by yon ]=[elmholtz*, 0.84 and 0"86; if, further, we 
consider the comparatively great difficulties and sources of error of 
such measurements, without which the differences would be still 
less, we may maintain with some certainty that the value 
k=0"83, or 5/6 
is very near for ordinary long magnets. In other words, 
The effective poles of a magnet are about ~ of the distance from 
the ends. 
On this assumption, we need never fear any errors amounting 
to 5 per cent. of the length ; and hence in many magnetic measure- 
ments there is no necessity for a separate determination of the 
distance of the poles. 
l~iecke has observed ? that that distribution of the magnetism in
a bar which had resulted from the experiments of Van Rees leads 
to a modulus of the polar distance of a similar magnitude to the 
above. 
From their importance as magnetic needles, especially in galva~ 
nometers, we have examined a circular maynet and a riny-ma(jnet, 
and, as observed above, by the simultaneous ~ction of circular cur- 
rents of the same diameter. Calling d the external diameter of 
the disk or of the ring, we found that in the factor of reduction of 
the tangent-compass which contained the member 3/16 ~P/t~ 2,k is 
to be introduced as the "length of the needle." 
~'or the circular disk (diameter =2"2 centim., thickness 0"17 
centim., mass =4"6 grammes, and specific magnetism =7), 
h=0"80 d ; 
and foi" the ring (external diameter 2"3 centim., internal diameter 
1'9 centim., thickness=0"22 centim., mass=2 grammes, specific 
magnetism = 14), 
h=0.88 d. 
Until a sufficiently large number of round magnets hM1 have 
been investigated, these numbers may afford at any rate an 
approximation.--Wiedemann's Annalen, ~o. 7, 1884. 
Von Helmholtz, 8it~u~gsber. der J~erliner Academle, 1883, p. 405. 
Compare also TSpler~ ibid. p. 2040, who confirms the value 5/6. 
t 1bid. p. 319. 
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